ABSTRACT Smoking is a major, preventable risk factor for periodontitis. This pilot study in Nigeria evaluated the effect of dental oral prophylaxis on oral hygiene and periodontal indices among 13 systemically healthy smokers and 8 non-smokers. All participants received full-mouth scaling and root planing, tooth polishing, demonstration of correct brushing technique and a new toothbrush and toothpaste. After 6 months, debris index, calculus index, oral hygiene index and community periodontal index of treatment needs status code 0 scores showed no improvement in smokers. There was a 50% improvement of all indices among non-smokers. Smokers showed no benefit from dental oral prophylaxis in this study.
‫ﻧﻴﺠﲑﻳﺎ‬ ‫ﻣﻦ‬ ‫ﲡﺮﻳﺒﻴﺔ‬ ‫ﺩﺭﺍﺳﺔ‬ ‫ﺍﻷﺳﻨﺎﻥ:‬ ‫ﻟﺼﺤﺔ‬ ‫ﺍﻟﻔﻤﻮﻳﺔ‬ ‫ﺍﻟﻮﻗﺎﻳﺔ‬ ‫ﻣﻦ‬ ‫ﻨﻮﻥ‬ ‫ﺍﳌﺪﺧﱢ‬ ‫ﻳﺴﺘﻔﻴﺪ‬ ‫ﻫﻞ‬
, although some other studies found no such differences [15] . Reasons suggested for the differences include smokers' general attitude of neglect [16] , ineffective toothbrushing [17] and greater mineralization potential of plaque fluid in smokers [18] .
This pilot study in Nigeria evaluated whether a session of dental hygiene oral prophylaxis and training had an effect on oral hygiene and periodontal indices among smokers and non-smokers.
Methods
Study design and sample A cross-sectional field survey was carried out among factory workers in Lagos state, Nigeria. The participants treated in the current study were all seen in a dental hospital in Lagos in the year 2004. They were 21 systemically healthy adult volunteers (13 non-smokers and 8 smokers), selected by convenience sampling; 76% were under 45 years of age. In a dental examination, oral hygiene and periodontal status scores were recorded for all participants before they received a dental hygiene oral prophylaxis. Six months after the intervention the scores were evaluated again.
Research instruments/periodontal examination
A single dentist carried out all examinations and scorings and performed all treatments and surgery required by the participants.
Oral hygiene
Debris index scores (DIS) and calculus index scores (CIS) were recorded for both smoker and non-smoker groups. DIS and CIS are 2 components of the oral hygiene index score (OHIS), a composite index [19] . It measures level of debris and calculus accumulation on the clinical (visible) crown of the tooth. In line with this index, participants were scored as follows: 0 = debris, plaque and calculus-free surface, 1 = deposits covering up to one-third of clinical tooth crown, 2 = deposits covering two-thirds of crown and 3 = deposits covering beyond two-thirds of tooth crown surfaces. The DIS and CIS were obtained for each patient and the OHIS calculated as: OHIS = DIS + CIS/6.
٢٠٠٩ ،٤ ‫ﺍﻟﻌﺪﺩ‬ ‫ﻋﴩ،‬ ‫ﺍﳋﺎﻣﺲ‬ ‫ﺍﳌﺠﻠﺪ‬ ‫ﺍﻟﻌﺎﳌﻴﺔ،‬ ‫ﺍﻟﺼﺤﺔ‬ ‫ﻣﻨﻈﻤﺔ‬ ‫ﺍﳌﺘﻮﺳﻂ،‬ ‫ﻟﴩﻕ‬ ‫ﺍﻟﺼﺤﻴﺔ‬ ‫ﺍﳌﺠﻠﺔ‬

Periodontal status
The study also evaluated the status codes of the community periodontal index of treatment needs (CPITN) for each patient. The CPITN is an internationally recognized index developed by Ainamo et al. and adopted for use by the World Health Organization [20] . It is useful in the rapid examination of the periodontal status and treatment needs of a given population. It comprises 5 status codes (0-4), and their corresponding 5 treatment need codes (0-IV). The status codes are: 0 = no sign of disease (healthy periodontium); 1 = gingival bleeding on gentle probing; 2 = supra/subgingival calculus present; 3 = shallow pathological pockets (4-5 mm); 4 = deep pathological pockets (> 6 mm).
The mouth was divided into sextants. The individual's CPITN maximum score was the worst score in the sextants. Only status codes 0 and 2 were used in the current study because the time-scale of the pilot study was too short to detect any changes in pocket depth [21] .
Intervention
Smoking status was recorded for all participants. Smoking was defined as currently smoking 1+ cigarettes per day. The sample were predominantly mild smokers; 60% had smoked for less than 10 years and over 60% smoked only 1-4 cigarettes daily.
After the pre-evaluation recordings of the OHIS and CPITN scores, all participants received a session of dental hygiene prophylaxis. Each participant was given full-mouth scaling and root planing (if indicated), meticulous tooth polishing, individualized practical demonstration of correct brushing technique, a new toothbrush and toothpaste of the same brand, and instructions on twice daily brushing. All the treatments, demonstrations and instructions were given by a single examiner. No smoking cessation counselling was given until the end of the 6-month evaluation period.
Six months after the intervention the OHIS and CPITN scores were evaluated again by the same examiner. Recordings of pre-and post-evaluation recordings were made on different sheets to blind the examiner to both the smoking status and the preevaluation recordings of the participants.
Data analysis
Data entry and analysis were done using Epi-info, version 6, using simple intra-group analysis. Chi-squared statistics were used to determine statistical significance at P < 0.05. Table 1 shows the OHIS and CPITN scores and percentage improvement/deterioration before and after the intervention. Smokers showed no change in mean total OHIS score (8.0) (scores for DIS and CIS were 4.0 re- .0, df = 1, P < 0.001 χ 2 = 2.4, df = 1, P = 0.121 χ 2 = 3.33, df = 1, P = 0.067
Results
٢٠٠٩ ،٤ ‫ﺍﻟﻌﺪﺩ‬ ‫ﻋﴩ،‬ ‫ﺍﳋﺎﻣﺲ‬ ‫ﺍﳌﺠﻠﺪ‬ ‫ﺍﻟﻌﺎﳌﻴﺔ،‬ ‫ﺍﻟﺼﺤﺔ‬ ‫ﻣﻨﻈﻤﺔ‬ ‫ﺍﳌﺘﻮﺳﻂ،‬ ‫ﻟﴩﻕ‬ ‫ﺍﻟﺼﺤﻴﺔ‬ ‫ﺍﳌﺠﻠﺔ‬
spectively) at baseline and post-evaluation (8.0). The mean OHIS score of non-smokers, however, improved from 15.6 to 7.8 (χ 2 = 11.0, df = 1, P < 0.001) (scores for DIS and CIS were 7.8 and 3.9 respectively).
Smokers had a total of 29 sextants with CPITN status code 0 (healthy sextants) at baseline and same figure at post-evaluation, while the number of healthy sextants in non-smokers improved from 33 before to 56 after (χ 2 = 2.4, df = 1, P = 0.121). Smokers had 14 sextants with CPITN status code 2 (calculus) at baseline and 15 sextants at the 6-month post evaluation recordings, while non-smokers improved their dental status from 41 code 2 sextants before to only 19 sextants after intervention (χ 2 = 3.33, df = 1, P = 0.067).
Discussion
Even though the detrimental effects of smoking on periodontal health are well documented [22] [23] [24] [25] [26] , not much has been reported about smokers and non-smokers whose oral hygiene and periodontal status are standardized at baseline. Findings from the current study show the ineffectiveness of proprietary smokers' toothbrushes and dentifrices. These products might at best palliate smokers' aesthetic concerns, but do not address their more deep-seated periodontal problems. Our findings suggest that the periodontal effects of smoking are neither plaque-related nor locally controlled, but in fact are systemically-mediated. This corroborates several previous studies [23] [24] [25] [26] .
Statistical analysis of the data revealed a highly significant difference between the pre-and post-evaluation measurements of oral hygiene between smokers and nonsmokers. Comparisons of differences in CPITN scores did not attain statistical significance. This is not surprising because the CPITN is not as sensitive an index as the OHIS [27, 28] .
The 50% improvement in oral hygiene among non-smokers compared with no improvement among smokers is not only of concern, considering the short evaluation period, but also strongly suggestive that smokers benefit little or nothing from oral hygiene prophylaxis. Moreover, a nearly 70% increase in the number of healthy sextants among non-smokers compared with no improvement in smokers, as well as a 54% decrease in the sextants with calculus among smokers as against a 7% increase among non-smokers seems to confirm this observation. The huge difference in the number of sextants with CPITN status code 2 between the 2 groups is explained by the greater mineralization potential of plaque fluid, which in turn can be explained by 2 phenomena in smokers: the greater salivary concentration of calcium and phosphate ions and the increased salivary pH [18] .
Natto et al. in a study of tobacco smoking and periodontal health in a Saudi Arabian population found a statistically significant association between smoking and probing depth [29] . The current study did not assess differences in probing since the 6-month observation period was too short to note any significant differences in pocket depth. Our study used simple, universally acceptable indices. Emphasis has been rightly placed on measuring pocket formation since it is a reproducible linear indicator of chronic perio dontitis [30] . However, advanced imaging techniques such as subtraction radiography [31] and computer-assisted densitometric image analysis [32] are not readily available in developing countries such as Nigeria. In addition, it takes an average of 5 years to lose 1 mm of alveolar bone height [21] , thus making it impracticable to use it as index in a short-term pilot study such as this.
٢٠٠٩ ،٤ ‫ﺍﻟﻌﺪﺩ‬ ‫ﻋﴩ،‬ ‫ﺍﳋﺎﻣﺲ‬ ‫ﺍﳌﺠﻠﺪ‬ ‫ﺍﻟﻌﺎﳌﻴﺔ،‬ ‫ﺍﻟﺼﺤﺔ‬ ‫ﻣﻨﻈﻤﺔ‬ ‫ﺍﳌﺘﻮﺳﻂ،‬ ‫ﻟﴩﻕ‬ ‫ﺍﻟﺼﺤﻴﺔ‬ ‫ﺍﳌﺠﻠﺔ‬
Despite these limitations and the limitations of the small sample size and the relatively short evaluation period of this pilot study, we feel that the findings should be viewed seriously considering the large differences recorded between smokers and non-smokers as well as the fact that the smokers included in this study were mostly light (mild) smokers, in line with criteria set by Schwartz-Arad et al. [33] , and modified by Nwhator [13] . Considering previous reports on the dose-response effect of smoking on the periodontium [9, 34, 35] , the differences between smokers and nonsmokers as observed in our study could be described as profound and could be even worse in heavy smokers.
These results are even more important when we consider that within the last decade attention has shifted to the mouth as a likely route of penetration of aggravating factors which complicate already existing systemic diseases. This shift in attention is based on intriguing findings from studies carried out especially within the last decade, such as normative ageing [36] and a study which found that traditional risk factors do not explain a large number of patients with coronary arteriosclerosis [37] .
Other studies in this regard include those of Mattila et al. [38] who found an independent association between poor periodontal health and myocardial infarction, Syrjanen et al. [39] found that 25% of stroke patients as against 2.5% of controls had poor periodontal health and Offenbacher et al. [40] who reported that known risk factors do not account for 25% of cases of preterm low-birth-weight babies, while Hyman and Reid [41] noted that their results "suggest that cigarette smoking may be a cofactor in the relationship between periodontal disease and chronic obstructive pulmonary disease."
Conclusions
The findings from the current study support the widely reported observation that the effects of smoking on the periodontal support apparatus are not plaque-related but systemically-mediated. If the differences are so marked in mild smokers, then the situation would more serious in heavy smokers. We conclude that dental hygiene oral prophylaxis is of little or no benefit to smokers. 
٢٠٠٩ ،٤ ‫ﺍﻟﻌﺪﺩ‬ ‫ﻋﴩ،‬ ‫ﺍﳋﺎﻣﺲ‬ ‫ﺍﳌﺠﻠﺪ‬ ‫ﺍﻟﻌﺎﳌﻴﺔ،‬ ‫ﺍﻟﺼﺤﺔ‬ ‫ﻣﻨﻈﻤﺔ‬ ‫ﺍﳌﺘﻮﺳﻂ،‬ ‫ﻟﴩﻕ‬ ‫ﺍﻟﺼﺤﻴﺔ‬ ‫ﺍﳌﺠﻠﺔ‬
